JUL-D5-06 19:55 



FROM-BEUSSE V/OLTER ET AL 



4079267720 



T-568 P. 03/11 F-341 



Application No. 10/675,569 
Reply to Office action 



RECEIVED 
CENTRAL FAX CENTER 

JUL 0 5 2006 



Amendments to the claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (currently amended) A system to measure a gas flow rate of a gas supplied from a 
mass flow controller to a process chamber via a process line, the system c omprising: 

a. ftsaidjja mass flow controller; 

b. a process chamber: 

c. a process line providing a direct passage for said gas between said mass flow 
controller and said process chamber through a process line control valve: 
d[[b]]. a vent line fluidly connecting to said process line at a junction between said 
mass flow controller and said process line control valve, and having a main vent 
line shut-off valvep roce s s chamb e r, said v e nt l ino comprising ; 

e[[il]]. a bypass loop haw reextending between an inlet junction and a return 
junction that fluidlv connect the bypass loop to the vent line, wherein the main 
vent line shut-off valve is disposed between the inlet junction and the return 
junction fluid l y connecting said bypass loop to said vont l i no , [[and]] said bypass 
loop comprising 

a. a flow detector adapted to provide a measurement of said gas flow rate 
as said gas, supplied from the mass flow controller, flows through both said flow 
detector and said bypass loop; 

b. a first bypass control valve between said inlet junction and said flow 
detector; 

i i. a mo i n vont lino chut- off valvo botwoonsaid inlot junct i on and eaid roturn 
junction; and 

f\[c]]. a computational control device that receives data signals from said flow 
detector; 
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whereby said gas while flowing through said bypass loop provides for said 
measurement of said mass flow controller's gas flow rate which provides 
information for quantitation or for calibration of said mass flow controller 

2. (previously presented) The system of claim 1, wherein said flow detector is a bypass 
mass flow controller. 

3. (original) The system of claim 1, wherein said bypass loop additionally comprises a 
second bypass control valve between said flow detector and said return junction. 

4. (canceled) 

5. (original) The system of claim 1 , additionally comprising a manifold fluidly connecting 
two or more mass flow controllers to said vent line, whereby valving control of the 
manifold provides gas from any one of said two or more mass flow controllers to said 
vent line for said measurement. 

6. (canceled) 

7. (original) The system of claim 1 , additionally comprising a back pressure or a back 
vacuum compensating system to provide a back pressure or a back vacuum to the flow 
detector in the bypass loop that is representative of the back pressure or back vacuum 
existing the said process chamber during use of said gas. 

8. (canceled) 

9. (currently amended) The system of claim ff8fl20. wherein said flow detector is a 
bypass mass flow controller. 

10. (canceled) 
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1 1 . (currently amended) The system of claim [[8]]1. wherein said bypass loop 
additionally comprises a pressure release valve between said flow detector and said 
return junction. 

12. (canceled) 

13. (canceled) 

14. (currently amended) A system to measure a gas flow rate for a gas provided from a 
dedicated means for metering a gas to o prooosa chamber vja a proces s-fore, the 
system comprising: 

[[saidJla dedicated means for metering; 
a process chamber; 

a process line providing a direct passage for said oas between said mass flow controller 
and sajd process chamber through a process line valve; 

a vent line fluidly connecting to said process line at a junctiop between said dedicated 
means for metering and said process line valv o prooosG chamber, said l i ne b e ginning a t 
aR - inl e t junction and compris i ng: 

a bypass Loop formed and extending between an inlet junction and a return junction 
fluidlv connected to the vent line, said bypass loop comprising 

a first means to control a gas flow flowing through said line, located between said 

inlet junction and a means for measuring; and 

said means for measuring the gas flow flowing through said line, wherein said 
means for measuring is adapted to provide a measurement of said gas flow rate 
as said gas flows through both the means for measuring and the line; 

a means to direct gas through either the process line or the ventjine fluid l y connect i ng 

to sa i d procoGs lino ; and 

a computational control device that receives data signals from said means for 
measuring a gas flow; whereby said gas while flowing through said line fluidly 
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connecting to said process line provides for said measurement of said flow rate of said 
gas through said dedicated means for metering which provides information for 
quantitation or for calibration of said dedicated means for metering. 

15. (previously presented) The system of claim 14, wherein said measurement is 
repeated over time and is used to quantify the gas flow rate passing through said 
dedicated means for metering. 

16. (original) The system of claim 14, additionally comprising at least one additional 
dedicated means for metering at least one additional gas. 

17. (original) The system of claim 16, wherein a comparison between set and measured 
flow rates of two or more of said dedicated means for metering, by said means for 
measuring a gas flow flowing through said line, provides a correction factor for said 
means for measuring a gas flow flowing through said line. 

18. (currently amended) A method to calibrate a flow of gas to a process chamber that 
is set by a mass flow controller, comprising the steps of: providing a vent line, 
terminating in an exhaust and/or abatement system, that joins a process line between a 
mass flow controller and a process line control valve upstream of a process chamber, 
providing a bypass loop intersecting the vent line at an inlet junction and a return 
junction and comprising a flow detector adapted to provide a measurement of a 
calibrating gas flow as said calibrating gas flow flows through both said flow detector 
and said bypass loop T a main vent line shut-off valve positioned between the inlet 
junction and the return junction: setting the mass flow controller to a specific gas flow 
rate; adjusting the process line control and main vent line shut-off v alves to direct a 
calibrating gas flow from said mass flow controller through the vent line and into ITa Tlthe 
bypass loop in fluid communiGation - wit^a - p f oc o c s l ino by moans o ft hrough f(an]]the 
inlet junction a nd a r e turn junction, sa i d bypass l oop also comprising a flow dotoctor 
adapt e d to provide a moasurcmont - Q^ said - calibrati n g gas fle w - ac sa i d ca li brating gas 
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flo w fl o w Q through both said flow dotoctor and said bypa o o loo p; measuring a bypass 
loop gas flow rate of said calibrating gas flow with said flow detector; comparing said 
bypass loop gas flow rate to said desired gas flow rate; and calculating a relationship 
between said bypass loop gas flow rate and said desired gas flow rate whereby said 
relationship provides information to quantitate or to calibrate said mass flow controller, 
or to replace or to repair said mass flow controller. 

19. (canceled) 

20. (new) A system to measure a gas flow rate from a plurality of mass flow controllers, 
the system comprising: 

a process chamber; 

a plurality of mass flow controllers each supplying a gas to the process chamber 
through a respective process line providing a direct passage for said gas between the 
respective mass flow controller and said process chamber through a respective process 
line valve; 

a bypass loop comprising a fluid detector and fluidly connected to a vent line through a 
bypass to vent line having a bypass to vent valve; 

a plurality of first bypass control valves, each provided between a junction in one of the 
plurality of process lines, the junction between a respective mass flow controller and a 
respective process line valve, and the bypass loop; 

a plurality of second bypass control valves, each provided between a junction in one of 
the plurality of process |ines f the junction between a respective process line valve and 
the process chamber, and the bypass loop; and 

a computational control device that receives data signals from the flow detector; 
wherein the bypass loop is adapted to receive a selected gas from one of the plurality of 
mass flow controllers through a respective first bypass control valve, the flow detector 
adapted to provide a measurement of said gas flow rate as said gas flows through the 
flow detector, and wherein said selected gas while flowing through said bypass loop 
provides for said measurement of said mass flow controller's gas flow rate which 

6 



PAGE 7(1 1 1 RCVD AT 7/J/2006 8:54:23 PM [Eastern Daylight Time] 1 S VR: USPTO-EFXRF-6/38 * DfflS:2738300 1 CSID:4079267720 1 DURATION (mnKS):02-36 



JUL-05-06 19:56 



FROM-BEUSSE WOLTER ET AL 



4079267720 



T-568 P. 08/11 F-341 



Application No. 10/675,569 
Reply to Office action 

provides information for quantitation or for calibration of said mass flow controller, 
wherein sequential comparison of gas flow rates by the bypass loop flow detector and 
each of two or more of the mass flow controllers provides for a determination of possible 
error or defect in one of the mass flow controllers, and wherein the selected gas flow 
leaving the bypass loop may be directed to the process chamber through the respective 
second bypass control valve, or, as an alternative option, may be directed through the 
valved bypass to the vent line for exhaust and/or abatement 
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